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Summary 

A coniplcicly imptnniablc intracranial pressure sciisor was designed lor c hronic mcasureincni of intraventricular 
prcssuic (IV'P) in hydince])linlic paiiciiis. It is a passive-resonant ciu tiii traiisduter and ilu: implantable sensor 
does not contain an active clnncui such as an electric battery. The size and sliape of the sensor arc nearly those of 
Pudenz’s single Joshing device, so that the transducer can be used in place of a iradiiional flushing device in the 
ventriculo-peritoneal shunt system. The I VP meter is sensitive to I mniHsO of pressure and it lias a linear 
pressure range from —500 to t 1,000 mmHjO. The zero drift of the sensor v%as negligible during a 10^ hour 
funning test. The errors induced by tlianges in external aiinosphern pressure were automatically coi cecied 
by placing a accurate bavonu ier in the line of pressure-calculation. 

Tljc iniravcniriciilar pressure ofliydrocephalic dogs was measured by this new !\’P meicr and by the I.AHD 
transducer simultaneously, and the reliability of this I\T sensor was confirmed. 

T1ic‘5c sensors were applied to eight hydrocephalic patients, and chronic and coniimicms measuremems of the 
ventricular pressure were peifoinied. These preliminary clinical experiences disclosed; : 1) this 1\*P mcicr ofl'ers 
9 method almosi ideal for sitnjde, sale and accurate, recording of the iniravcnii ii *ilar pressure of hydrocephalic 
patients, (2) patency of the vtntricuhar tube can be easily denionstratcd by :• siccrp ri>c orijitsacranial pressure at 
the time of jugul.tr compiessioii, and {3t abnormal piosuie waves widi obiUm. ud shuru and il*eir disappearance 
when the shtiiii is woiking arc easily rrcogni/cd. 

Key words: intracranial pressure, hydrocephalus 
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Fig. 2 Sdirmaiic diiigr.Tin oC l\’P spnsor. 

A: Tlic iii'i t of C.Sr from tlir veiiirinilar tube, 

B: Tlic outlet of C.SF to the pcriionc.'il tube, 

C: Bellows, D: Feirile tore, E; Antenna coil, 

F: Conden'or, G: Holding br.aeket in.adc of rcra- 
inie, H: B.tsc iimde of.si.iinless steel. 

The .arrows .show the pathway tiiroiigh which 
the vcntiieular CSF Hows. 
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Fig. 3 A; I'.iiMs of ihc I\'P sensor. 

H; 1\'P scnsoi . Tliis l\’l* sciuor is used in the place of the doslnng dcvki* in shunt sut gery. 







• ' '• ?/ . fig- 4 The I\'P sensor is scaled in a specially 
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j" After disiurcciion, the zero point and ihe span 
V'. '^ specific for each 1\'P sensor is deierniiiied. 
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Fig. 5 The c.xtcrnal antenna coil (probe). 
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Fig. 7 Results of tunning lest of the IVP sensor. 

The zero drift was negligible. 
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rig. !0 V<’iiiii('\i!5r p!fs-.ini.' r<'c<-\i fling of a liyilvorrphalir flog Ijy onr nmv IVP nirirr '.OSAKA) and ihc ICH 
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H; Drrri nso of the vcntriciil.ir |.n<;ssurc wlicn I he rcrrbiospinal lliiid was willidiawn fniin I hr vcntiiilc (.arrows). 
C; MIevaiion of ibc w nii irtil.ar prcs.Mirc at ilir time (>f jugular vein romprrssion. (Q: Q,ur< kenslrdl). The Uvo 
arrosvs indie.ate starting and terminating points of the maneuver. 

D: .A vcntiiculo-peritoneal sliiinl using onr nesv IVP sensor was performed on a liydroeephalic dog. The 
recording was madcscve.n days after the operation. Q.: Qitcrkenstcdt maneuver. V; Vulsalva maneuver. 
The arrows indicate starting and terminating poiitts of these maneuvers. 
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T;ib!e 3 SunniiJiiy of clinica) data in eiglii paiicrnis in whom our new I\'P sensors were implanted 


|SO—Hi0 


'"-V 


8 

■; the ICP- 

/4 

■;vf: 

400 

■ow). • ■ 
(arrows). . 
. The two 

"1 

A 200 V 

0 

dog. The 


B 

■aneuver. 

■ ■ 

0 

„Hi0 

Fig, 11 


Sex and Age 
at time of 
operation 
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M. !2yrs 
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F. 5^yrs 
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M. 30yrs 


Fif.dingi of I\’P recording 

Kiiology of Present — 

hyd: «icephaliis operation Shunt closed Shurii opened 
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on-tjff valve 
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remained 
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stenosis (initial shunt with remained 

bhuni at lyrs of age) on-olT valve 
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type 11 ^h\u»i 

ur.known (itiiiial teviiiou of \*-P no recording no pressure waves 

^hmit at 13 shunt 
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Arzlicimcr? on-ofl' valve ai sleep 

iion-rupturod \ -P wiih no pressure wave no pressure waA'cs 

large AVM in • on-olF valve 
basal ganglia 

A. CA-m aneurysm \'-P si'.uiit with some U waves no pressure waves 

post- SAH on-ofT valve 

aquetlucinl conversion from frequent B waves no pressure waves 
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of age) 
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inonihs of age. (Case 3). 

Hi- was born with lumbosacral niyelotncnin- 
gocelc. The myclomi-ningoccic was repaired sho- 
rtly after birth, and accompaning hydrocejihalus 
was treated by a V-P shunt. During revision of the 
shunt, our I VP sensor was used instead of a flush- 
ing device. When the shunt w.as occluded by a 
silver clip on the ])ei itoneal tube, numerous pre- 
ssure waves appeared (.-\). When the shunt was 
opened, tlie pressure ssaves disappeared and the 
baseline pressure was lowered (B). The pressure 
rise in the mid-ijortion of the recording 13 was in- 
duced byjugul.ar compression. 
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